Clinically available iron chelators induce neuroprotection in the 6-OHDA model of Parkinson's disease after peripheral administration.
The iron content of the substantia nigra pars compacta increases in the brains of Parkinson's disease patients. Hence, its removal by iron chelators may retard the progression of the disease. However, information on the ability of clinically available iron chelators to cross the blood brain barrier and be neuroprotective is limited. In this present study three iron chelators, which are currently approved for clinical use, namely the hexadendate, deferrioxamine, the bidentate deferiprone and the tridendate chelator deferasirox have been investigated for their efficacy to induce neuroprotection. Previous studies have shown that both deferiprone and deferrioxamine exert neuroprotection in the 6-hydroxy dopamine (6-OHDA) model but no such studies have investigated deferasirox. Focal administration of deferasirox (0.5, 2 and 10 μg) into the substantia nigra pars compacta of rats significantly attenuated the loss of dopaminergic neurons and striatal dopamine content resulting from 6-OHDA toxicity. Systemic administration of deferasirox (20 mg/kg), deferiprone (10 mg/kg) or deferrioxamine (30 mg/kg), to the 6-OHDA rat model of Parkinson's disease, significantly attenuated the loss of dopaminergic neurons and striatal dopamine content. Further studies to comprehend the action of these chelators showed that local application of either 0.4 mM deferrioxamine, or 1 mM deferasirox, via a microdialysis probe into the striatum, prior to that of 200 μM 6-OHDA, prevented the generation of hydroxyl radicals. Our results confirm that the administration of these chelators show therapeutic efficacy and should be considered as therapeutic agents for the treatment of Parkinson's disease.